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Fig.2 GNSS crustal movement observation velocity

field in the Qinghai-Xizang plateau region
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Fig. 3 Relationship between the number of clusters and each clustering index before

and after normalization of original data
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Fig.9 Variations of total residuals of fitting points and check points of 100 times clustering method

after repeating the experiment 50 times
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Fig. 10 The crustal continuous velocity field interpolated at intervals of 1° based on the TLSC algorithm
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Tab. 4 Indices of each filtering results
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Fig. 11 The crustal continuous velocity field

interpolated at intervals of 1° based
on the KLSC algorithm
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areas and block margins when using the traditional least squares collocation (TLSC) algorithm for
high-precision fitting of crustal motion velocity fields in large-scale regions, a K-means clustering-
based least squares collocation method (KLSC) is developed by integrating the K-means clustering al-
gorithm with the TLSC algorithm. The effectiveness of this method is validated using the GNSS-
measured crustal motion velocity field on the Qinghai-Xizang plateau. The results show that: 1) Com-
pared to the TLSC algorithm, the KLLSC algorithm leverages the advantages of the K-means algorithm
in unsupervised classification to first divide the study area into multiple sub-regions with similar veloc-
ities based on the inherent characteristics of the GNSS velocity field, and then applies TLSC for veloc-
ity field fitting within each sub-region, thereby avoiding the impact of local complex geological envi-
ronments on the accuracy of regional velocity field fitting; 2) The KLSC algorithm selects fitting pa-
rameters based on the proximity of each grid point to the cluster centers, resolving the issue of poor
fitting results in data-sparse areas; 3) By utilizing secondary nearest-neighbor fitting combined with
convolution filtering, the KLSC algorithm effectively addresses the non-smooth fitting results at block
margins; 4) The RMSE accuracy and correlation of the velocity fields fitted by the KLLSC algorithm
are superior to those of the TLSC algorithm, with improvements in RMSE accuracy of 37% to 48.2%
and 52. 1% to 67. 2%, and increases in correlation of 24, 1% to 24. 7% and 4. 7% to 5. 2% for the
eastward and northward fitted velocity fields, respectively.

Key words: GNSS velocity field; least squares collocation method; K-means algorithm; Qinghai-Xi-

zang plateau; smoothed crustal velocity field
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(LOS) coseismic deformation field of the Ms6. 8 earthquake in Dingri, Xizang, on January 7, 2025.
The geometric parameters of the seismogenic fault were derived through a Bayesian approach. Fault
slip distribution was inverted using the SDM, and coseismic Coulomb stress changes were calculated.
The inversion results indicate that the seismogenic fault has a strike of 187. 34°, a dip angle of 56. 40°,
with an epicenter located at 87. 50°E and 28. 64°N, at a depth of 6. 81 km. The maximum slip in the
coseismic slip distribution is 4. 24 m, with an average rake angle of —58. 82°, suggesting that the
earthquake was predominantly a normal faulting event with a minor component of left-lateral strike-
slip. The inverted moment magnitude is My7. 0, and the seismogenic fault is preliminarily identified
as the Dengmo Co fault. Additionally, regions along the Zanda-Lhazé-Qiongduojiang fault, Darjee-
ling-Ngamring-Rinbung fault, and parts of the south Xizang detachment system fault, as well as the
southern sections of the Xainza-Dingjie fault and Dengmo Co fault, exhibit Coulomb stress increases
exceeding 0. 1 bar, indicating that these areas warrant greater attention for future seismic hazards.
Key words: Dingri earthquake; coseismic deformation field; fault slip distribution; D-InSAR; Cou-

lomb stress changes
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